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In order for the mentally retarded population to achieve maximum benefit from rehabilitation efforts, it is essential that a complete picture of their abilities and disabilities be obtained.

Conse-

quently, the identification of hearing loss is an integral element in.
any diagnostic procedure.

Vancouver School District 37 has directed

increased attention toward speech and language training for children
. in the special education clas sroomsfor the mentally retarded;
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however, differential hearing diagnosis has been inadequate or
totally lacking.
In order to more efficiently treat this problem, it was felt that
a comprehensive investigation into the incidence and types of hearing
loss of this population 'wou,ld provide a basis for program design.
To adequately survey the previous investigations in the literature, . it
was advantageous to divide them into categories according to likeness of criteria used in defining "hearing loss. "
In this survey, a heterogeneous sample of 212 retarded subjects ranging in age from 6 years, 8 months to 19 years, 9 months
was audiometrically tested at four frequencies:
2000 Hz, and 4000 Hz.

500 Hz, 1000 Hz,

The retarded subjects encompassed MI

levels I through IV on the c1as sification system developed by the
American Association on! Mental Deficiency.

Tests were adminis-

tered ,at eight locations within the Vancouver School District 37
which offered adequate test environments.

The criterion for hearing

loss in this survey was a loss of 20 dB or more in two or more frequencies in either ear.

The audiometric procedure used in both air-

and bone-conduction testing was the revised technique of Newhart
and Reger (1945, revised 1956).
after Stewart (1970).

Operant procedures were designed

Two examiners were used, and ten test scores

of each correlated at approximately; 93 using the Pearson Product.Mom.ent Correlation.
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Thirty-eight of the 212 subjects had hearing losses of 20 dB
or more in two or more frequencies in either ear.

This number

e stablishedan incidence of 17. 9 per cent for this population.

The

present data indicate, in general, that the incidence of hearing loss
is greater among the more severely retarded than among the less
retarded.

The audiometric data depict a general trend toward a de-

crease in hearing loss incidence with increasing .age.

Of those with

hearing loss, slightly more males (53 per cent) than females (47 per
cent) were represented.

The pattern established by the current sur-

vey revealed a concentration of conductive losses at lower age
levels and a concentration of sensori-neural losses at the higher age
levels.
The special education clas srooms of Vancouver School District
37 reveal a three to six times greater incidence of hearing loss than
among the normal classrooms of the district.

The concentration of

conductive losses at lower age levels leads to a recommendation that
hearing levels be screened each year up to age 12.
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CHAPTER I

INTRODUCTION

It is clear that no definitive answer s can be brought to, light to
statistical questions concerning the nationwide prevalence of intellectual subnormality.

A generally accepted estimate of mental re-

tardationhas been a minimum appraisal of about 3 % of the general
population (Rohinson and Robinson, 1963).

This estimate would pro-

ject the number of mentally retarded individuals in the United States
at betwe'en five and six million.

Most of these are children (Weber,

1963; Gardner, 1967).
The retarded population constitutes a very heterogeneous
group both with respect to the variegated causes of deficiencies and
the various levels of social communication (Robinson and Robinson.,
1963).

Because of the variety of intellectual behaviors, systems of

classification have been developed.

The American Association on

iMental Deficiency, has categorized mental retardates according to
their level of impairment in measured intelligence (Heber, 1959;
revised, 1961).

(See Table 1. )

In order for this

poptif~'tion to

achieve maximum benefit from

rehabilitation efforts, it is essential that a complete picture of their

2
TABLE I
AAMD CLASSIFICATION OF MENTAL RETARDATION

Measu,red
.Intelligence
(MI)
Level of
Deviation
De scription

IQ Range
SD Range

Binet

Wechsler

Borderline

-1.01 to -2.00

68-83

70-84

Mild

-2.01 to -3. 00

52-67

55-69

III

Moderate

-3.01 to -4. 00

36-51

40-54

IV

Severe

-4.01 to

20-35

.25-39

Below 20

Below 25

I
II

V

Profound

~

5.00

Below -5.00

abilities and disabilities be obtained.

It is well known that :mental

retardation :maybe acco:mpanied by additional handicaps such as
varying degree s of cerebral palsy, i:mpair:ment of sight, and other
physical disabilities .. Many of these conditions are obvious even on
superficial exa:mination.

Hearing loss, on the other hand, :may re-

:main undetected and interfere with the educational progra:m of the
child.
Careful and accurate diagnostic procedures would prevent a
deaf or hard-of..;hearing child fro:m being:mistaken1y labeled as
":mentally retarded"when that child :may actually have adequate
learning potential (Lillywhite and Bradley, 1969).

Even .when the

3

label "mentally retarded" is not challenged, an adequate as se s sment
of hearing level can contribute vital information for educational
direction 'and, in some cases, medical treatment.
A retardate also may be disproportionally. handicapped by a
given ,amount of hearing impairment, making its identification that
much more important (Frisina and Lloyd, 1965; Lillywhite and Bradley, 1969) .. It is possible, for example, that a retarded child's
ability to acquire language would be affected to a greater degree by
a given hearing loss than would a nonretarded child who has an
equal amount of hearing loss.

Identification of hearing loss is

im~

portant for any child, but in the mentally retarded child it is especially important because of the number of concomitant problems
(Lillywhite and Bradley, 1969).

---------

- - - - -

- -

-

-

-
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CHAPTER II

HISTORY OF THE PROBLEM

A review o.f the literature and related research. in previous incidence studies noted that a major point of variation

betweeninvesti~

gators was the difference of criteria used in defining "hearing loss. "
To 'adequately survey the previous investigations, it wo-uld seem advantageous to divide them into categorie s according to likene s s of
criteria used in defining "hearing loss" and review each study.according to test procedure, response class, age range of sample, IQ
~

range, etc." when such information.is available.
It has been found convenient to divide the inve stigations into
four groups (Webb, etal., 1964): Group I, a loss of 20 dB or more
for one or more frequencies in either ear; Group, II, a loss of 20 dB
or more for two or TIlore frequencie s in either ear; Group, III, a los s
of 30 dB or more for one or more frequencies in either ear; and
Group .IV, criteria which have not been replicated.

1.

A LOSS OF 20 dB OR MORE FOR ONE OR MORE
FREQUENCIES -IN EITHER EAR

:Birch and Matthews (1951) surveyed the hearing loss of institutionalizedmental retardate s at the Polk State School, Polk,

----------

- - - - - - - -

-

-

--

-

--
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,Pennsylvania.

They decided to select cases from the ages of 10 to

19 for inclusion in the study.

This included 247 cases.

IQ was 49 with a high of 58 and a low of 42.

The median

The median mental age

at the time of testing was 7-0 years.
The subjects were tested by conventional audiometric techniques which allow the audiometrist to arrange the subject for a
standard re sponse to indicate whether a tone is heard or not.
re~ponse

for this study.was hand raising and lowering.

The

An adaption

of the sweep-check method was used to provide a pass-fail criterion
for hearing testing.

When a subject failed to hear a given tone at 15

dB, the tone was increased in loudness until it was heard, thus, providing threshold measures for each subject of the frequencies where
hearing loss of more than 15dB was found.
tered at ASA (1951) reference levels.

All tests were adminis-

Over one-half of the group

,(55%) had losses of 20 dB or more at one or more of the frequencies
tested (512-8192 Hz).
Foale and Paterson (1954) describe the hearing status of 100
mentally retarded boys at the Lennox Castle Institution for Mental
Defectives in Scotland.

They selected boys whose ages ranged from

10 to 19 years for inclusion in the study.

The rnean,IQ for the 100

retardates was 66.
The te stswere conducted ina room at the institution with a
"very low" noise level.

All were tested ona standard pure tone

6
audiometer.
tests.

Conventional audiometry was used to obtain the hearing

The response class was saying "yes"when a tone was

pre~

. sented.

The tones were presented to the subjects at an intensity of

10 dB.

Any tone not heard at this level of intensity 'was increased in

loudness until it was responded to by the child.
ministered at ASA (1951) reference levels.

All tests were ad-

Of the 100 Lennox

Castle boys tested, 67% had good hearing in both ears,. which leaves
33% of the group ,with 20 dB or more loss at one or more of the fre~
quencies tested.
Siegenthaler and Krzywicki (1959) tested the hearing of school
and ·"non-school" girls at the institution for potentially delinquent
males of child bearing age in Laurelton, Pennsylvania.

fe~

Those clas-

sified as non- school girls were those who 'were uneducable or unlikely
to ever be able to live outside of an institution regardless of age or
IQ.

The girls classified as school girls were those in education ,or

training programs who might sometime receive discharge from the
institution.
Siegenthaler and Krzywicki selected 396 school girls and 242
non- school girls.

The school girls ranged in age from 14-46 year s

,with a mean age of 21. 7 years.
from

22~47

The non-school girls ranged in age

years with a mean age of 35.0 years.

The school girls'

IQ scores ranged from 44=84 with a :mean IQ of 52. 4 and the nonschool girls' IQ sca,res ranged from 44 .. 84 with a mean:IQ of 51.

o.
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The girls were screened through at l5dB HL for frequencies
250 through 4000 Hz.
reference levels.

All tests were administer edat ASA (1951)

The testing procedures followed the conventional

techniques as much as possible.

Hand raising was the response

class required of most of the subjects.

Modifications were necessary

·for some of the individuals who found it difficult to respond by hand
raising.

In such cases, the tester conditioned and reconditioned the

subject verbally and visually as well as auditorially at intervals
throughout the te st.

Hearing los s incidence for the two groups of

subjects was 1 7% for the school girls and 32% for the non- school
girls.
Lloyd and Reid (1967) presented audiometric data on the population ,of mentally retarded children at Parsons State Hospital and
Training Center, Par sons, Kansas.

They surveyed the total popula-

tion of the Parsons State Hospital and Training Center as of September 1, 1965.

The patient population ,at that time was 638 children

(288females and 350 males) between the ages of 6 and 22

years~

This population represented the full range of measured intelligence
(MI) described by' Heber (1961).
The screening tests were administered in aCQusticallytreated,
auditory testing rooms (IAC, model 800).

All patients were given a

15 dB pure tone screening test of the frequencies 250""8000 Hz.
Relatively conventional audiometric techniques such as the standard

8
hand raising were used.

Ear choice, play, and slide- show techniques

were used on patients as deemed appropriate by the te ster.

Of the

638 children tested at Parsons, 19% had hearingloss of 20 dB or
more for one or more frequencies in either ear.
Marshall (1967) gathered hearing data on 200 mentally retarded
children 'who passed through the Multi-Discipline Clinic at the Un.iversity of Oregon Medical SchooL

Of the 200 children reviewed, the

age range was 2 years to 13 years 6 months.

Eighty-two of the

children'were female-and 119 of them were male.
Audiometric tests were carried out at the Clinic using a variety of techniques.

For the higher grade retardates, conventional

audiometric technique swere used.

Patients clas sifiedas DTT

(difficult to te st) demanded further as se s sment procedure s in conditioning audiometry.
reference levels.

All tests were administered at ISO (1964)
The hearing loss incidence among this group of

retardate s was 17%.

II.

A LOSS OF 20 dB OR MORE FOR TWO OR MORE
FB-EQUENCIES IN EITHER EAR

Johnston and Farrell (1954) surveyed the hearing of mentally
retarded subj ects in the educational department of the Fernald State
School in Massachusetts.

The 270 resident children selected con-

stituted a mean age of 13.2 and a mean IQ of 60.2.

The average

9
length of institutionalization 'was 39. 2 months.
All hearing test activities were carried out in a "quiet" classroom area.

The subjects were tested by standard audiometric
In~

methods and the response class in this survey was hand raising.

dividual discrete frequency'audiograms covering the frequency range
250 Hz through 6000 Hz were obtained.

Hearing tests were given to

a group ,of 270 resident children who regularly, attended academic
classes.

The incidence of referable hearing impairment in this

portion of the' Fernald population was extremely high relative to
lic school rates.

pub~

Of the 270 children, 66 children or 24% showed

significant hearing losses.
Schlanger and Gotts1eben( 1956) reported on the results of testingmentally retarded children at the training school at Vineland,
New Jersey.
were used.
vey.

Four hundred

ninety~eight mentally

retarded subjects

The subjects were divided into two groups for this sur-

Group, one contained those 5 ... 20 years of age, and group ,two

contained those over 20 years of age.

This division ,was made to

separate, to' a certain extent, the effects of advancing age on h,earing
. acuity.

Beasley (1940) pointed out that from a C. A. of 20 year S,. the

incidence of hearing loss in mental retardates increases markedly
and continue s to rise in direct
jects below C. A. 20 years.
year s.

relG~.tion

to age.

There were 210 sub ...

The mean age of this group ,was 13.9

The oldeT group ,consisted of 288 subj ects who se mean· C. A.
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was 39.6 years.

The mean chronological age for the two groups to-

gether was 28.9 years and the mental age was 7.8 years.
Schlanger and Gottsleben modified the usual audiometric techniques used in hearing evaluation.

A longer training period than

normal was established so that hand signal responses to the stimuli
could be learned.

During the learning period, intensity levels of

50 dB were fed into each ear at the three frequencies, 250, 1000,
and 3000 Hz, so that the subjects were acquainted with the listening
task.

All tests were administered at ASA(1951) reference levels.

In the event that no re sponse swere obtained, dB levels :were raised.
The training period was also a warm-up period in which fears were
reduced and motivation increased.
through 12000 Hz was tested.

The frequency rate of 125 Hz

The incidence of hearing loss for the

entire group was 43%.
Rigrodsky , Prunty, and Glovsky (1961) surveyed the incidence
of hearing loss in the institutionalized mentally retarded population
~at

the Training School at Vineland, New Jersey.

residents of the Training School for the study.
ranged from 5 to 71 years of age.
were reported.

They chose 325
The individuals

No 'IQ averages or mental ages

It was noted that this population is not representa-

ti ve 'of the entire range of mental retardation, as subjects in this
survey were of a higher ,socioeconomic level than the usual institutionalized men,tally retarded population.
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The subjects were given pure tone air conduction and bone conduction audiometric tests.

For the severely mentally retarded sub-

jects, and many of the children who ranged in age from 4 to 8
chronologically, special conditioning techniques were used and the
test was administered over several sessions to avoid distractions
and fatigue.

The patients were tested in,a !'relatively quiet" therapy

room at the Training School.
through 8000 Hz.
ence levels.

The frequencies tested were 250 Hz

All tests were administered at ASA (1951) refer-

The data from this survey revealed that of the 325

residents, 75, or 25% of the population,had impaired hearing.
Webb, Kinde, Weber, and Beedle (1964) carried out hearing
tests on mentally retarded subjects at the Mount Pleasant State Home
and T raining School in Michigan.
Conventional audiometric methods were used in this survey and
the response class required was either hand raising or vocalizing
"yes" in response to the pure tone stimulus.
tested over the frequencies 500-2000 Hz.
tered at ASA (1951) reference levels.

The subjects were

All tests wereadminis-

Of the 369 mentally retarded

subj ects te sted at Mount Pleasant, 250/0 maintained a hearing los s of
20 dB or more for two or more frequencie s for one or both ear s.
Webb, Kinde, Weber, and Beedle (1964) also carried out sound
field, live voice testing on 1,093 retardates at Mount Pleasant.
procedure, which e stablisheda criteria of failure to give two

This
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observable responses to 20 dB live voice sounds,

resulted.inan,in~

cidence of hearing:loss of 24%.

III.

A LOSS OF 30 dB OR MORE FOR ONE OR MORE
FREQUENCIES 'IN EITHER EAR

Schlang.er and Gottsleben(1956) also reported their dataaccording to these criteria after testing the 498 mentally retarded
jects reported earlier in this paper.
125 Hz to 12000 Hz", ASA.

sub~

Those frequencies tested were

The incidence of hearing los s was 25. 7%

for the two age groups.
Kodman, Phillip, Powers, and Weller (1958) surveyed the
hearing of mentally retarded subjects at The Kentucky Training
School, Frankfort, Kentucky.
ent study.
age.

They chose 208 subjects for the pres-

This sample was divided into two g.roups on the basis of

The first group, or young group, ranged in, ages .from 7.;.19

years, with a mean age of 15.3 years.
group ,was 53.06 and the mental age 6.

The average IQ for the young
~3.

The second group, or old

group, rangedin ages from 20 ... 64 years, with a mean age of 38.7
years.

The average IQ of the older group was 47.8 and the mental

age 6.44.
, Individual pure tone audiometry was used throughout.

Conven-

tional audiometric conditioning techniques were used; however, the
response class was not noted.

Each subject was screened at 20 dB
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ASA at six frequencies between 250 Hz and 8000 Hz .. If the subject
failed the screening level, his pure tone thresholds were then deternlined for each frequency in both ears.

Hearing 'was tested in rela-

tively quiet testing rooms at the home.,

Ambient noise was found to

elevate the threshold at 125 Hz ,in these testing rooms; therefore,
this frequency 'was not included in the inve stigation.

Based on the

criterion of 30 dB or greater hearing loss, 21% of the 208 subjects
comprised the hearing loss group.

The young group ,incidence of

hearing loss was 19.040/0 while that of the older group was 23.81%.

IV.

CRITERIA WHICH HAVE NOT BEEN REPLICATED

Rittmanic(1959) tested the hearing of 1,200 mentally retarded
patients at the Dixon'State School, Dixon, Illinois.

The subjects

ranged in ages from 6 years to 80 years and IQ scores ranged from
30,to 129.

The sample included 589 males and 631 females.

The

patients used in the hearing survey'were selected on the basis of
their ability to respond reliably to an individual pure tone audiometric screening test.
The frequencies tested were 250 Hz through 8000 Hz.

Conven~

tional audiometric techniques were used and the response class was
hand raising.

The criteria for hearing ,los s in this survey was a

loss of 15 dB ASA or more for two or more of the frequencies tested.
All tests were administered at ASA (1951) reference levels.
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The results of auditory testing revealed a total of 495 patients
(40.5%) with medically significant hearing losses.

The incidence of

referable hearing impaired cases in the 10.,; 19 year old group was
extremely, high in comparison,with public school rates.

Of the group

of 297 residents tested in this school age group, 59 or 19.8% showed
significant hearing loss.
Schlanger (1961) surveyed the hearing los s in the institutionalized mentally retarded population at St. Mary's Training School,
New Jersey.

The 199 subjects were all from the Training School ex-

; cept for 32 subjects from special classes in the public schools.
Neither IQ nor chronological and mental age norms were given.
Conventional audiometric techniques were used and the subjects were -given pure tone air conduction audiometric tests.

For

the severely retarded subjects and those very young chronologically,
special conditioning,techniques were used.

The subjects were

limited to those capable of participating in audiometric screening.
The frequencies tested were 500 Hz through 4000 Hz, ASA.

Cri-

terion for hearing loss was failure to respond to two frequencies at
30 dB 0t more in either ear.
(1951) reference levels.

All tests were administered ·at ASA

Excluding those defined as untestable, 42%

of the remaining retardates was defined as having a hearing loss.
Anderson (1964) reported on the hearing testing of the special
achievement classes (educable mentally retarded) of Oregon.
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Conventional audiometric techniques were used throughout.

The

subjects were given pure tone air conduction and bone conduction
audiometric tests.

Those who could not respond to conventional

audiometric testing were conditioned to the sound stimulus.

The

2,235 subjects were not preselected for this report; rather, the entire population of the special achievement classes in Oregon was
used.

The frequencies tested were 500 Hz through 6000 Hz, ASA.
Criteria for hearing los s were a hearing level of 20 dB or more

in the frequencies 500, 1000, and 2000 Hz in either ear, or an
average loss of 25 dB in the frequencies 3000, 4000, and 6000 Hz
in either ear.

Seventeen per cent of the children tested under the

above criteria were found to have a referable hearing loss.
Holmes and Peletier(1966) surveyed the hearing of 824 retardates at Pineland Hospital and Training Center in Pownal,. Maine.
Neither IQ nor chr onological and mental age norms for the subj ects
were given.
The tests were conducted in a room at a' I'very low" noise level.
Conventional audiometric techniques were used to obtain the hearing
tests, which,were performed on standard pure tone audiometers.
The response class was hand raising or "yes" responses.

The fre-

quencies tested were 500 Hz through 8000 Hz, ISO.
Criterion for hearing loss was an average threshold of 15 dB
or poorer for the three speech frequencies 500, 1000, and 2000 Hz
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in either ear.

Of those patients tested under the above criterion,

20. 1 % were found to' have a referable hearing loss.
Fulton' and Griffin ( 1967) reported the audiological results of

2,290 (92.2% of the population) residents of the Fort Wayne State
Hospital and Training Center, Fort Wayne, Indiana, between the
dates January, 1, 1963, and January 1, 1966.

The residents included

in the report ranged in age from 6 months to 87 year s with an approximate mean age of 35 years.
and 44. 5% female.

The population 'was 55.5% male

The population 'was generally divided relative to

functioning level as follows: borderline-mild, 24%; moderate, 44%;
severe-profound, 30%; and other, 2%.
Most of the subjects were tested by standard audiometric procedures; however, sound field and other techniques were used on
those patients deemed difficult to test.

The response class for the

standard audiometric procedures was hand raising or lowering.

The

examinations covered the frequency range of 500 Hz to 8000 Hz,.

The

criterion for hearing loss was an average threshold of 25 dB of the
five frequencies testedin either ear.

The tests administered in the

years from January' 1, 1963, to January 1, 1966" are reported according to ISO (1964) reference levels.

The 2,290 subjects tested at

the Fort Wayne State Hospital and Training Center had a hearing
loss incidence of 27. 4%.
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Data on the incidence of hearing, impairment among mentally
retarded children obviously vary greatly.

These variations of in-

cidencehave been:associated with characteristics of the child, the
criteria or definition for "hearing loss, " as well as several other
factors (Lloyd and Frisina, 1965).
The influence of retardation or a factor common to retardation
has been suggested as a variable by Lloyd and Frisina (1965) and
Webb et a1. (1966).

Siegenthaler and Krzywicki (1959), however,

did not find the presence of hearing loss to be significantly related to
IQ. ,Using product moment and partial correlations to compute relationships between hearing loss incidence, IQ, and chronological age,
the latter authors found no significant relationships.

Lloyd and Reid

(1966) reported only a slightly better te st- rete st agreement between
retardates of higher and lower levels.

Lloyd, Reid, and McManis

(1968) also found no relationships between the size of test-retest
difference and IQ.
Differences in criteria used to determine hearing loss also
have been related to the variations, of the incidence reported.

Webb

,et aL (1966) found that the incidence among retardates tends to increase as a function of the stringency of the criteria for "hearing
loss. "
Other factors which may cause variability 'among incidence
figures are characteristics of the testing environment (Lloyd and
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Frisina, 1965), variations in audiometer performance (Doerfler and
Eagles, 1961), and differences between American Standards Association (ASA) reference levels of 1951' and the zero reference levels of
the International Organization for Standardization (ISO) of 1964.
Table II sh0ws the comparison between the various incidence studies
reviewed.

Each study is listed according to its order in the man-q.-

script.

-----------

-

-~---

TABLE II
COMPARISON OF DATA ON HEARING LOSS INCIDENCE IN MENTAL RETARDATES

Subjects
Study

N

Sample

Definition of
Hearing Loss

Frequencie s
Tested

Incidence

BirchMatthews
(1951)

247

Institutionalized
mental retardate s at
Polk State School,
Polk, Penn.

A loss of 20 dB ASA
in one or more freg,.
in either ear.

512-8192 Hz

55%

FoalePatterson
( 1954)

100

Institutionalized
mental retardate s at
Lennox Castle Inst. ,
Scotland.

A loss of 20 dB ASA
in one or more freq.
in either ear.

250-4000 Hz

33%

SiegenthalerKrzywicki
(1959 )

638

Institutionalized
merital retardate s at
Laurelton, Penn.

A loss of 20 dB ASA
in one or more freq.
in either ear.

250-4000 Hz

32%

396

Institutionalized
educable mental
retardates- at
Laurelton, Penn.

Same as above

Same as above

17%

638

Institutionalized
mental retardates at
Parsons Training Center,
Parsons, Kansas.

A loss of 20 dB ISO
in one or more freq.
in either ear.

500-4000 Hz

19%

L10ydReid
(1967)

......
--0

Study
Webb
et al.
(1964 )

Subjects

N

1093

Sample

Definition of
Hearing Loss

Frequencies
Tested

Incidence

Institutionalized
mental retardates at
Mt. Pleasant St. Horne
and Tr. School, Mich.

Failure to give two
observable responses
to 20 dB ASA live
voice sounds.

Sound field
Speech
audiometry
Live voice

24%

Kodman
et all
(1958 )

208

Institutionalized
mental retardate s at
The Kentucky Tr. Hm.,
Frankfort, Kentucky

A loss of 30 dB ASA
in one of more freq.
in either ear.

250 ... 8000 Hz

-Z0.40/0

SchlangerGottsleben
(1956 )

498

Institutionalized
mental retardates at
The Training School,
Vineland, N. J.

A loss of 30 dB ASA
in one or more freq.
in either ear.

125-12000 Hz

43%

RittInanic
(1959)

495

Institutionalized
mental retardate s at
Dixon State School,
Dixon, Illinois

-A loss of 15 dB ASA
in two or more freq.
in either ear.

250-8000 Hz

40. 5%

Schlanger
(1961)

199

Institutionalized
mental retardate s at
St. Mary's Training
School, N. J.

A loss of 30 dB ASA
in two or more freq.
in either ear.

500-4000 Hz

42%

N

.....

Study
Anderson
( 1964)

Holme sPeletier
(1966)

FultonGriffin
(1967)

Subjects
N
2235

824

2290

Definition of
Hearing Lo s s

F requencie s
Tested

Spe cial Achievement
Classes (educable
mentally retarded)
State of Oregon.

A loss of 20 dB ASA
in three or more freq.
in either ear.

500-6000 Hz

17%

Institutionalized
mental retardate s at
Pineland Hospital and
Training Center,
Pownal,· Maine.

Average threshold ·of
15 dB ISO in sp. freq.
in either ear.

500-8000 Hz

17%

Insti tutionalized
mental retardate s at
Fort Wayne State
Hospital and Training
Center, Fort Wayne, Ind.

Average threshold of
25 dB ISO of the five
frequencies tested.

500-8000 Hz

27.4%

Sample

Incidence

N
N

CHAPTER·.III

STATEMENT OF THE PROBLEM

The speech and hearing clinician in the public schools is very
likely to be presented with communication problems of the mentally
retarded at some time during his career.

The sizeable number of

speech and hearing defective children. in the educable retarded classroom (Department of Research and Manuscripts, Portland, Oregon,
1963; Young, 1965; Marshall, 1967) alone constitute a challenge to a
speech and hearing clinician's training. and experience.
Since the numbers of retardates with communication problems
are considerable, the Vancouver School District 37 Speech and Hear ...
ing, Department has directed increased attention toward the special
education classrooms in recent years.

Time allotments, case loads,

and school assignments were adjusted to allow speech and hearing
screening of the special education classrooms.
Although speech and,language screening of the mentallyretardeddoe s not pre sent particular difficulty to the speech clinician,
differential hearing diagnosis of the retarded often requires considerable time, training, and experience.

With increasing number s of

communicatively handicapped school cl;tildren confronting the public
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school speech and hearing clinician each year, the time available for
the hearing problems of the retarded has been minimal.

Conse-

quently, . m.any, of the hearing impClrired children in the special education :classroomsof Vancouver School District 37 have gone undiagnosed and untreated.
The current study on the incidence of hearing loss in the special
education classrooms' of Vancouver School District 37 was prompted
by concern over the number of inadequately served mental retardates
with hearing impairment.

In order to more efficiently treat this

problem, it was felt that a comprehensive inve stigation ,into the incidence and types of hearing loss of this population would provide a
basis for program design.
It is the intent of this survey to determine, by audiological

te sting, the an swe r s to the following que s tion s :

1.

What is the incidence of hearing loss of the special education clas s rooms of Vancouver School Di strict 37?

2.

Is the incidence of hearing los s related to age level or
measured intelligence level?

3.

What are the types of hearing loss found in the special educationclas srooms of Vancouver School District 37 ?

4.

Are the representative types of hearing loss related to age
level?

CHAPTER IV

METHOD

I.

SUBJECTS

Two hundred forty mentally retarded children, consisting of
148, boys and 92 girls, constitute the enrollment of the Vancouver

School District 37 special education classrooms.

None of the

sub~

jectswasfound to be untestable; however, 28 were absent on repeated test dates and consequently were not included in the survey.
Thus, the total sample for the different statistical treatments was
212 subjects.

Data on those subjects included in the survey encom-

passed the following items.

Intelligence
The children presented in this survey range in IQ fr0m 30 to
81 on the Revised Stanford-Binet.

This range encompasses MI

Levels I throughiIV, "borderline," to "severe" retardation.

Lloyd

and Frisina (1965), have stated that levels below approximately 40 IQ
are most challenging for the clinical audiologist, and Spradlin (1967)
stated that audiologists have been' able to accomplish pure tone testing 'with most children with IQs of 40 or more, which is about the
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lower limits of the moderate range of retardation.

The representa-

tion of four levels of retardation is fortunate in that comparison between levels is easily accomplished.
Recorded lQs available for 205 of the 212 subjects ranged from
30 to 81, with a mean of 60. 2.

The remaining 7 were unrecorded

except in terms of general range or medical diagnosis.

Four of

the se subjects had unspecified lQs but had been diagnosed as "moderate" in retardation.

Three subjects had a medical diagnosis of

"severe" .retardation.

(See Figure 1. )

Chronological Age
CA is of particular importance in a survey of hearing loss incidence because it gives an additional basis for comparison.

Theage

range in the special education classrooms in Vancouver School District 37 is from age 6 through 19 years.

The vocational training

.program in District 37 usually won't admit a child if he will be 20
year s old before graduation from the program; however, students
over 18 years of age represent an exception.

The 212 subjects in-

cluded in this study ranged from 6.5 years to 18.25 years with a
mean CA of 12.8 years. (See Figure 2. )

, Physiologic and Sensory Factors
Twenty-four subjects in this survey were additionally handicappedwith varying degrees of neuro-muscular involvement, brain
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damage, or other physical impairments which presented special
siderations in the testing procedures.

con~

im~

Regardless of physical

pairment, all 24 subjects in th.is group ,were found to be testable,
although procedures for several were 'altered considerably from conventional audiometric techniques.

Children with colds, running

ears, or other characteristics which, on superficial examination,
were likely to impair hearing level, were deferred until later dates.
The sensory factor of hearing acuity was not regarded in this
survey.

All children enrolled in Vancouver District special educa-

tion classroomswere·included and no regard was given to past
known hearing losses, hearing aids, etc.

II.

TEST ROOM AND EQUIPMENT

This survey of hearing loss in special education classrooms
-was conducted at seven different locations throughout the school district.

Although there ·werea total of 12 different locations, five

were eliminated, and the children from those areas were tested ina
sound booth at the Speech and Hearing, Department, Vancouver
School District 37.
ho-q.r s.

All tests were conducted during normal school

Those eight locations used in the survey offered adequate,

isolated rooms in which tests were to be administered.. Each room
was eq-u:ipped ·withat least two chair s for examiner and subj ects, a
table for testing equipment, adequate light, and easy. access.

The
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minimum requirements for an "adequate" testing environment were
maintained along the description of a testing roon'l by O'Neill and
Oyer (1966, p. 59).

This implies that the room sho 1l1d be as isolated

as possible from outside walls, busy hallways and rooms, elevators,
and heating and plumbing noises.

If the noise level in a test room is

so highthat a person with normal hearing cannot hear normal audiometric sounds (hearing loss dial set at 15 dB

ASA), or if the read-

ing ona sound-level meter is greater than 50 dB

ASA (1951), using

the C scale reading, the room is not considered "adequate. "
Seven af the eight locations offe,red test rooms which met the
above standards for

~

5 dB ona normal hearing individual, besides

alsameeting the physical environment requirements.

The eighth

room was the sound booth at the Speech and Hearing Department Qf
the Vancouver School District 37.

The ambient noise level in this

sound booth was measured repeatedly with a General Radio Company
Type 2203 sound-level meter and was found to vary within a range
of 33 to 49 dB SPL on the C scale (ASA, 1951).
All testing was administered with a recently calibrated Beltone
12D portable audiometer.

This audiometer was calibrated prior to

the initiation 0'£ the survey and was checked for appropriate calibrationat approximately midway in testing; however, no further calibrationwasrequired.
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III.

SELECTION OF STIMULI

All tests were administered in this survey at ISO (1964) reference levels and included the frequencies 500 through 4000 Hz, deliv-.
ered by both air- and bone-conduction.

These frequencies were

selected because: (1) they represent a valid sample of the normal
test frequ,ency range to adequately indicate communicatively significant hearing loss and (2) they requ,ire only four frequencies per ear
to be tested, resulting in the examiner's ability to markedly expedite
the test duration.

IV.

CONDITIONING AND REINFORCEMENT

Most of the higher level (MI levels I, II, and III) subjects in
this survey did not need tangible reinforcement for adequate audiological assessment.

Most of the Level IV and many Level III re-

tardates, however, required the use o.f operant audiometric tech.nique s to gain a reliable hearing examination.

The operant

procedures used have been described in Lloyd, Spradlin, and Reid
(1968), Bricker and Bricker (1969), and Stewart (1970).
Social reinforcement was administered to all subjects on a
random basis.

These social reinforcements consisted of the exam-

iner's exclamations of "Fine," "Good," "Excellent," etc., accompanied by a smileand/ or nod.
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When tangible reinforcement was used, it was administered on
a 100% schedule, after Horowitz ( 1963), who reported that co:mbined
tangible arid verbal (sociq,l) reinforcement of vocal responses resultedin the greatest resistance to extinction and that continuous
reinforcement was much more effective than partial (50%) reinforcement in achieving stimulus control.
Each child who was administered tangible reinforcement was
allowed to choose one of nine reinforcers, each in a separate cup of
a muffin tin.

The specific reinforcer s were a combination of nutri=

ents (halvedM&M candies, Cocoa Puffs, Crispy Critters, and
halved chocolate chips) and trinkets (small plastic trucks, dogs,
dolls, feet, teeth, paper sticker s, and flag s).

The child was allowed

to select one each time he responded appropriately to the tonal
stimulus.

v.

PROCEDURES

Each child was subjected to a single pure tone threshold ex=
aminq,tion.

The children from each classroom were tested in a

random order.
Two examiners were utilized for this survey.

Each examiner

was a practicing speech and hearing clinician and had past clinical
experience in testing the hearing of mentally retarded children.

In

order to ascertain reliability, the examiner semployeda te st- retest
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procedure in which ten children, selected at random, were crosschecked (inter-tester) for threshold levels.
Product~Moment Correlation

tests correlated as follows:
at .95; 4000 Hz at .90.

Using the Pearson

for each frequency tested, the two
500 Hz at .91; 1000Hz at .91; 2000 Hz

Intra-tester reliability checks also were

carried out on ten randomly selected children.

Each examiner was

required to retest ten children. for whom he had no knowledge of previous test results.

PearsonProduct~MomentCorrelations

also were

carried out for the intra-tester cross-checks, and the results are
as follows:

Examiner I, 500 Hz at .97; 1000 Hz at .93; 2000 Hz at

.92; and 4000 Hz at .87; Examiner II, 500 Hz at .97; 1000 Hz at .97;
2000 I-Iz at . 98; and 4000 Hz at . 87.

Criteria for Hearing .Loss
The criteria used in this surveywere designed not only to most
efficiently determine those who have a hearing .loss, but also to
correspond to the Washington State Crippled Children's Manual (revised, 1966) on medical eligibility for hearing loss.

The latter was

employed to insure that those subjects found having a hearing .loss
could receive prompt and inexpensive otologic treatment.

The cri-

terion for hearing los s in this sqrvey was a los s of 20 dB O,r more
in two or more frequencies in either ear.
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Air~Conduction Tests

All 212 subjects tested in this survey were adm.inistered an
. air-conduction threshold exarnina,tion at the previously.described.
test frequencies.

Although there is great variabili tyin testing

tech~

niques reported in the literature, the current exam.iners adhered to
an exactly prescribed outline of the test procedure.

It was felt that

adherence to this procedural outline is one factor which produced
such a high correlation on the

inter~tester

reliability checks.

Through previous clinical experience and the review of previous

re~

search, the revised technique of Newhart and Reger (1945; revised,
~9 56)

was cho sen by the examiner s for this survey.

A detailedac ~

count of this procedure is given in O'Neill and Oyer (1966, p. 54):
. . . testing (should) be commenced at l024 Hz. Then the
lower or higher frequencie s cOl:\.ld be followed by a recheck
of the threshold obtained at l024 Hz. Also,. the tone should be
first presehtedat an intensity level of 30 dB above normal
threshold level, that is, a hearing loss dial setting of either
30 dB or 45 dB. If the sound is not heard at this level, . it was
to be increased at 20 dB steps until the subject responded.
Once the first response was made, the tone stimulus was decreased in- lO dB steps until the subject indicated that he no
longer heard the tone. From this point, the tone was in ...
creased in 5dB steps until a response was obtained and then
decreasedin 5dB steps until no response was obtained. This
bracketing process was continued until three definite threshold
measurements were made.
O'Neill and Oyer also suggest that the tones should not be presented
ina rhythmical sequence and that the examiner take notice oJ the
reaction time of the individual being tested.
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A signal duration of two seconds was used to help coordinate
inter-tester and

intra~tester

accurate thre shold pos sible.

reliability anda1so to achieve the ITlost
Two seconds' duration was selected

after consulting research reports on perceived threshold.

Goldstein

and KraITler (1960) noted that the threshold values for pure tones
should not be expected to decrease significantly for signals of longer
than 2000 ITlsec (2 seconds).

Bone-Conduction Tests
Although reliability of bone -conduction te sting and its various
procedures often have been accoITlpanied by considerable

confusion~

the investigators in this survey felt that the diagnosticiITlplications
afforded by bone-conduction were too great to disregard.

While all

the 212 subjects received air-conduction threshold exaITlinations,
only those subjects who revealed a 20 dB loss in two or ITlore

fre~

quencies in either ear were adITlinistered bone-conductionexaITlinations.

This criterion corresponds to the Washington State Crippled

Children's Manual (revised, 1966) on ITledical eligibility for hearing
loss.
TheaudioITletric technique for te sting .bone ~ conductionwa s the
saITle as that used for air-conduction (Newhart and Reger, 1945; revised, 1956); however, certainvariab1es were present which were
taken .into consideration.
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The placement of the bone-conduction oscillator has been a
source of concern with several authors in the literature.

Hirsh

(1952) indicated that it would be better to place the bone-conduction
oscillator on the midline of the forehead rather than on the mastoid
process.

Studebaker (1962) stated that there is less inter-subject

variability 'when using the forehead midline placement rather than
,the mastoid placement.

Naughton (1961) mentions that there is less

difference as to the position along the midline of the forehead as
there is difference in position ,along the mastoid process.
While the research appears to indicate that the forehead placement is o.ften preferred over mastoid placement, Naughton (1961)
also has revealed that it takes more power to drive the same amount
of sound .energy to the cochlea from the forehead; consequently, the
equipment shoq.ld be calibrated appropriately.

O'Neill and Oyer

(1966) recommend the mastoid position in their description of procedures for bone-conduction testing.

Equipment availability was a

limitation of the present investigation, and since the Beltone 12D
audiometer is calibrated for mastoid placement of the oscillator,
this position was usedin this study.

, Masking for Air - and Bone..; Conduction
White noise masking was introduced into the contralateral ear
during air-conduction when,a difference of 40 dB or more hetween
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ears was observed.

This was to insure that the ear under test was

actually the one being tested.

It was felt that a masking level of at

least 50 dB ahove the threshold for the better ear, or the ear being
masked, was sufficient (O'Neill and Oyer, 1966).
White noise also was introduced into the contrC).lateral ear
during bone-conduction testing; however, masking was used to a
greater extent than.in air-conduction.

Hirsh (l952) mentions that

intra-aural attenuation for bone-conduction is only lO dB rather than
50 dB as in air-conduction.

Since the problem of lateralization is

very pronounc.ed in bone-conduction, masking was used each time a
bone-conduction test was administered.
not to mask out the ear being tested.

Care was used, however,

The problem of lateralization

also can:work in reverse; that is, the masking sound may. be so loud
that it will be heard in the contralateral ear, the ear being tested.
Mas~ing :was

presented to the subjects by turning on, the mask-

ing generator before the ear phones were placed on the head.
procedure allowed the subject to adapt more
less distracted by the

re~adi1y, and

This

become

mas~ing.white noise.

Operant Procedures
Forty-four of the subjects in the survey. were deemed difficultto-test and were deferred from the conventional conditioningaudiom.etry as described above.

Most of these DTT (difficult-to-test)
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patients were from MI Levels III and IV.
The re spons e clas s of vocalizing re spans e s has been

s~own

by

Stewart (1970) to be an effective and practical response mode to pure
tone stimuli in a sample of moderately 'and severely retarded
dren.

chil~·

Stewart also 'has shown that the transfer of vocalizations to

pure tone stimuli is achieved by matching a loud pure tone to the
examiner's vocalizations u,ntil the pure tones became an S
subject's vocalization.

D

for the

The procedures followed in testing the 44

DTT patients were closely related to those outlined by Stewart:
1.

The examiner vocalized / a/ and indicated that the child

was to follow suit.

The child was immediately reinforced for his

vocalization; however, he was reinforced for only those vocalizationswhich were felt to be a result of the examiner's vocalization.
None of the children needed more than ten trials to gain stimulus
control over their vocalizations.
2.

The examiner then presented aloud tone through the ear

phone four seconds prior to each of the examiner's stimulus vocalizations, and continued through the superimposed vocalization for
another two seconds, and then terminated both simultaneously.

This

contingency,was repeated as necessary to achieve transfer o.f the
'D
'
S properties of the examiner's vocalizations to the pure tones.

examiner's vocalizations were omitted from this contingency just
as soon as the child re'sponded to the pure tones.

The
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3.

The threshold examination :was then carried out with the

child's re sponse vocalizations under stimulus control of the pure
tone stimuli.

CHAPTER V

RESULTS

The current survey:hasrevea1ed that, of the 212 subjects
tested in the special education classrooms of the Vancouver School
District, 38 had hearing losses of 20 dB or more in two or more
frequencies in either ear.

This nu:mber established an incidence of

17. 9 % for this population.

The audiometric data on each of the 212

subjects were analyzed according to MI levels, age levels, sex, and
typ e of los s .

1.

HEARING. LOSS IN RELATION TO MILEVEL

The percentage of subjects with hearing loss at eachMI level,
utilizing the 20 dB criterion, is graph,ically displayed in Figure 3.
The data indicate that, in general, the incidence of hearing loss is
greater among the more severely retarded (MI levels III and IV) than
among the less retarded(MI levels! and II).

Fourteen p.er cent of

the MI level I subjects and 130/0 of the MI level II subjects revealed a
hearing 10 s s; however, 240/0 of the MI level III subj e cts and 450/0 of
the MI level IV subjects had losses.
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II.

HEARING LOSS IN RELATION TO AGE LEVEL

The percentage of subjects with hearing loss at each age level,
6=7 years through, 18...-19 years, is shown in Figure 4.

The

audio~

metric data depict a general trend toward a decrease in hearing loss
incidence with increasing age.

III.

HEARING LOSS IN RELATION TO SEX

Considering the total number of 38 children with hearing:loss,
a slightly_ higher percentage of males (53%) than females (47%) was
evident.

For higher level retardate s (MI levels I and II), 32% of

those with hearing losses were male and 26% female; ,however, for
lower level retardates (MI levels III and IV), the percentage of those
with hearing loss was the same for both sexes, 21 %.

The percentage

of male and female subjects with hearing :1os s was analyzed by'MI
level and age level and is displayed in Figures 5 and 6.

IV. - HEARING LOSS'IN RELATION TO TYPE

Figure 7 -is a graphic representation of the hearing loss types
at each age level.

Three categorie s of hearing los s type s are dis-

played: conductive, sensori-neural, and mixed sensori=neural/
conductive.

A primarily conductive impairment was defined as a

significant air-bone gap ,with essentially normal bone=c:onduction
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thresholds.

A prhnarily sensori-neura1 impairment was a hearing

loss with no significant air..;bone gap.

A mixed impairment indicates

some conductive component and some sensori-neura1 component.
The apparent pattern established in the current survey by the
percentage of hearing loss type over the age levels, reveals a concentration of conductive type losses at lower age levels and a .concentration .of sensori-neura1 losses at the higher age levels.

The

percentage of conductive losses ranged from approximately 60% at
age 1eve16-7yearsto 0% at 18-19 years.

The sensori-neural

losses ranged from approximately 15% at age level 6-7 to 100% at
18 .,;,19 years.

CHAPTER VI

DISCUSSION

Some writers (e. g., Atkinson, 1960; Schlanger, 1961;
LaCrosse and Bid1ake, 1964) have suggested that pure tone audiometryis not a reliable and valid estimate of a retarded child's hearing
sensitivity and, hence, have questioned previous findings of greater
incidence of hearing loss among the retarded than among the nonretarded.

Although the pure tone data of some investigators may be

que stioned, certain audiometric procedure shave b.een demonstrated
to be reasonably reliable (Lloyd, 1965a; Lloyd and Melrose, 1966;
, Lloyd and Reid" 1966; Lloyd and Reid, 1968; Bricker and Bricker,
1969).

The current study's operant procedures were designed along

the description of Lloyd and Reid (1968) and Bricker and Bricker
(1969) and were obtained by examiners experienced in working ,with
the retarded, using ,,an appropriate environment, with equipment that
was recently monitored for calibration, and the cross-checking of
test data for inter- and intra-tester reliability.
Lloyd (1965a; 1965b) and Lloyd and Frisina (1965) have pre-viously cited several reasons why they felt it reasonable to assume
a higher incidence of hearing impairment' among the retarded than is
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found -am.ong the nonretarded.

The reasons included the high num.-

ber of senso.ri-neural pathologies (including.brain damage) and congential anom.alie s that are etiologically related to m.ental retardation,
along with the frequently poor self-care skills (or habits).

The fact

that the higher level retardates, in general, havealower incidence
of hearing los s than the more severely retarded, seems to ,lend face
validity to the current study's findings.

(See Figure 3, p. 41.)

Furthermore, since the sensory deprivation reflected by a
hearingimpairm.entmay, in and of itself, cause retardation (Heber,
1961; President's Panel, 1962; Kodman, 1963), the findings of a
relatively high incidence of hearing los s am.ong the retarded seems
plausible.
Rittmanic (1959) and Nudo(1965) have presented previous data
that show the age of patients also to be a critical factor in the incidence of hearing impairm.ents.

An institution that has a number of

older adults, especially 50 years old or more, probably,would have
a higher incidence figure than would an institution or special education program prim.arily for children (Lloyd and R-eid, 1967).
The current survey shows a decrease in hearing loss incidence
with an, increase in age (Figure 4, p. 43); however, Stewart (1969),
in a sum.mary of audiological literature on mental retardates, has
stated that while hearing impairm.ent among normal children decreases with age, it increases with. age among the m.entally retarded.
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The current study's apparent contradiction to this statement can be
partially explained by the abundance of higher level mental retardates(MI levels I and H) in the survey (Figure 1, p. 27), since many
of the higher level retardates are also at the higher age levels.

The

lower incidence of hearing los s in the higher level retardate s coupled
with the relative lack of older subjects (Figure 2, p. 28) could
further explain the rever se in the trend of hearing levels in relation
to age levels as d.escribed by' Stewart.
There is a paucity of information regarding the proportion of
hearing losses in relation to sex.

Lloyd and Reid (1967) reveal no

consistent sex difference in the proportion of hearing losses;

how~

ever, ' Fulton and Griffin ( 1967) and Stewart (1969) have indicated a
slightly higher incidence of hearing los s in male s than in. female s.
Stewart suggests that although data are lacking on the validity of
male-female hearing loss ratios among the mentally retarded, the
greater overall number of males diagnosed as "mentally retarded"
may be one factor influencing those reports of higher incidence of
hearingimpa,irment among the mentally retarded.

The current

sur~

vey's slightly-higher 'incidence of males than females with hearing
loss (Figure 5 and 6, pp. 44-45) could possibly be explained by the
abundanc e of total male s over total female s in the sample (Figure s 1
and'2, pp. 2,7.,28).

The use of percentages to describe the hearing

10 s ses of each sex, however, couJ.d rule out the effect of difference
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in total numbers and leave the higher incidence of hearing loss
among males to chance.

Lloyd and Reid (1967) do not reveal a con-

sistent sex difference in proportion of conductive or sensori-neural
hearing losses, nor does the current study.
Pantelakos (1963) found a higher incidence of patients with
sensori-neural than with conductive impairments; however, these
findings may be due to the age s of the subjects.

Pantelakos did not

specify the ages of his subjects, but the institutional population of
1, 229 patients from which they were selected included over 400 retardates older than 19 years (Lloyd and Reid, 1967).

Non-retarded

adults would have a higher proportion of sensori-neural than conductive irnpairments, while children would have a higher proportion
of conductive impairments.

The same age relationships to type of

hearing impairment would be expected for retarded children (Pantelakas, 1963).

Nudo's (1965) data support the contention that retarded

children may have relatively more conductive impairments, wh.ile
retarded adults may have relatively more sensori-l1.eural impair"ments.

The present data reveal the same concentration of conduc-

tive hearing losses in the younger age groups (6-11 years) and
sensori-neurallosses in the older age groups (12-19 years).

(See

Figure 7, p. 46 for the se data. )
The incidence of hearing loss among the public school population of children between 6 and 19 year s of age has been reported as
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ranging from approximately 3% by Weber et al. (1967) to 5% by
,Newby (1958), O"Neill (1964), O'Neill and Oyer (1966).

The differ=

ence between the reported percentage of los s among ,public school
children and the present data reveals a three to six time s greater
incidence of hearing ·los s among the special education children of
the Vancouver School District.

CHAPTER VII

SUMMARY AND CONCLUSIONS

1.

PROBLEM

In order for the mentally retarded population to achieve maximum benefit from rehabilitation efforts, it is essential that a complete picture of their abilities and disabilities be obtained.

Conse-

quently, the identification of hearing loss is an integral element in
any diagnostic procedure.

Vancouver School District 37 has directed

increased attention toward speech and language training for children
in the special education c1as srooms for the mentally retarded; however, differential hearing diagnosis has been inadequate or totally
.lacking.
In order to more efficiently treat this problem, it was felt that
a comprehensive investigktion into the incidence and types of hearing
loss of this population would provide a basis for program design.
adequately survey the previous investigations in the literature,. it
was advantageous to divide them into categories according tolike·ness of criteria used in defining "hearing loss. "

To
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II.

METHOD

In this survey, a heterogeneous sample of 212 retarded subjects ranging in age from 6 year s, 8 months to 19 year s, 9 months
was audiometrically tested at four frequencies:
2000 Hz, and 4000 Hz.

500

Hz~

1000 Hz,

The retarded subjects encompassed MI

levels I through IV on the clas sification system developed by the
American Association on Mental Deficiency.

Tests were adminis-

tered at eight locations within the Vancouver School District 37 which
offered adequate test environments.

The criterion for hearing loss

in this survey was alo s s of 20 dB ox more in two or more frequen=
ciesin either ear.

The audiometric procedure used in both air=

bone-conduction testing :was the revised technique of Newhart and
Reger (1945, revised 1956).
after Stewart (1970).

Operant procedures were designed

Two examiners were used and ten test scores

of each correlated at approximately. 93 using the Pearson Product=
-Moment Correlation.

III.

1.

RESULTS

Thirty-eight of the 212 subjects had. hearing los ses of 2,0

dB or more in two or more freql;lencies in either ear.
2.

This number estaQlished an incidence of 17.9% fo.r this

population.
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3.

The present data indicate, in general, that the incidence of

hearing loss is greater among the more severely retarded than
among the Ie s s retarded.
4.

The audiometric data depict a general trend toward a

de~

crease in hearing loss incidence with increasing. age.
5.

The hearing los s incidence for male s was slightly more

(53 %) than for female s (47%).
4

6.

The pattern established by the current survey revealed a

concentration of conductive los se s at lower age levels and a concentration of sensori-neurallosses at the higher age levels.

IV.

CONCLUSIONS

The special education classrooms of Vancouver School District

37 reveal a three to six times greater incidence of hearing loss than
among the normal classrooms of the district.

The concentra,tion of

conductive losses at lower age levels leads to a recommendation
that hearing levels be screened each year up to age 12.
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APPENDIX

APPENDIX

DEFINITION OF TECHNICAL TERMS ,AND ABBREVIATIONS

1.

AUDIOLOGICAL TERMS

Air-bone gap: The difference in decibels between the hearing levels
for a particular frequency as determined by air-conduction and
by bone-conduction.
Air-conduction: The process by which sound is conducted to the
inner ear through the air in the outer ear canal as part of the
pathway.
Bone-conduction: The process by which sound is conducted to the
inner ear through the cranial bones.
Conductive hearing loss: A hearing impairment due to interference
with the acoustic transmis sion of sound to the sense organ,
usually in the outer or middle ear. In pure conductive hearing
los s, the hearing threshold levels measured by bone-conduction
are usually normal and the air ...bone gaps are large.
dB:

The abbreviation for the term decibel, which is 1/10 of a bel.
The decibel expresses the ratio of two values of power. It is
a useful measure for comparing the power of two sounds.

HL:

The abbreviation for the term hearing level or hearing loss,
which is the deviation froITl the e stabli shed thre shald level
represented by a zero reading on the hearing loss dial of the
audiometer.

Hz:

The abbreviation for the terITl Hertz, after the German physicist, Heinrich Hertz, about 1886. It is equivalent to cycles
per second (cps), referring to the number of double sine waves
or complete cycles occurring in a vibrating body each second.

Masking: The amount by which the threshold of audibility of a sound
is raised by the presence of another (masking) sound. The
unit customarily used is the decibel (dB).
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Mixed hearing loss: A combination of conductive and sensori-neural
hearing loss. This term is restricted by custom to peripheral
hearing losses.
Pure tone: A simple tone or sound wave, the instantaneous sound
pressure of which is a simple sinusoidal function of the time.
Screening (audiometric): A method or group of methods designed to
separate individuals whose thresholds lie above normal from
those whose thresholds lie at or below normal threshold.
Both speech and pure tone are used as test signals.
Sensori-neural hearing loss: A hearing impairment due to abnormality of the sen~e organ, the auditory nerve or both. Some
or all hearing levels by bone-conduction are abnormal, but the
air-bone gaps are small or absent.
Sound field: A region containing sound waves. Sound field audiometric testing introduces either pure tone or speech signals
to the subject by means of air-conducted sound waves without
the use of earphones or bone-conduction oscillator, usually
within a confined room especially designed for that purpose.
Threshold testing: Determination of the lowest intensity of a stimulus required to produce a sensation in, a subject or elicit a
response from him.

II.

OPERANT TERMS

Discriminative Stimulus (SD): A stimulus in whose presence a particular bit of operant behavior is highly probable, because the
behavior has been previously reinforced in the presence of
that stimulus.
Operant conditioning: The science of behavior in which the frequency
of occurrence of bits of behavior is modified by the consequenc e s of the behavior.
Positive reinforcement: Stimuli following a response that causes
the response rate to increase .as a function of the presentation
of that stimulus.

---------------~
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-

-
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Stimulus control: The stage in operant conditioning at which an SD
will,. with a high degree of probability, control a particular
operant (response). The high frequency of the operant in the
pre sence of the SD is achieved through the frequent accompani~
ment of the SD with the occurrence of the operant and subsequent reinforcement of this contingency.

III.

EDUCATIONAL TERMS

Educable mentally retarded: Those individuals having IQ scores of
between 50~75 and having, or having a prognosis that they 'will
have, learning diffic"l!-lties in the regular grades.
Mental retardation: According to the American As sociation on Mental Deficiency (AAMD), mental retardation refer s to sub"average general intellectual functioning which originates during
the developmental period and is associated with impairment in
adapti ve behavior.
Measured intelligence level (MI): The American ·Association on
Mental Deficiency has clas sified the retarded group in five
categories: I--borderline; II--mild; III-~moderate; IV-severe; and V - -profound. The se categorie s carry Ie s s stigma
and have significance for differential educational treatment.
Special education: Special education service sembody three elements
worthy of note: (1) trained professional personnel pos~essing
special competencies for serving.a certain type or types of
exceptional children; (2) special curricular content for certain
areas of exceptionality, particularly for the mentally retarded;
and (3) special facilities including such special features as
ramps, group hearing aids , braille books, library rnaterial~,
and visual aids.
Trainable mentally retarded: Those individuals who ·are not likely
to acquire sufficient skills in school to operate beyond grade
4, the standard for literacy.

